DNA sequencing with solid-phase-capturable dideoxynucleotides and energy transfer primers.
False terminations occurring in fluorescent dye-primer DNA sequencing, and nonsequencing primer extension DNA fragments generated in dye-terminator sequencing cause background noise in fluorescent electropherograms, leading to errors in sequence determination. We describe here a DNA sequencing chemistry that produces accurate and clean sequencing data on a fluorescent DNA sequencer, eliminating the false terminations and background noise. The procedure involves coupling fluorescence energy transfer (ET) primers that produce high fluorescent signals with solid-phase-capturable biotinylated dideoxynucleotides to generate Sanger DNA sequencing fragments. After the sequencing reaction,the DNA extension fragments that carry a biotin at the 3' end are captured with streptavidin-coated magnetic beads, while the other components in the sequencing reaction are washed away. Only pure DNA extension products terminated by the biotinylated dideoxynucleotides are released from the magnetic beads and are loaded onto a sequencing gel to produce accurate sequencing data.